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A number of research studies have indicated that formal operational

functioning in adiilts may not be as prevalent as is suggested by Piaget's

theory. The nature of the tasks used to'establish Piaget's:theory iS one

factor which has been suggested to account for-this seeming lack of formal

-operations. The original Inheider and Piaget taSks were based.on a.physical

science orientation. Decause many adults,.do not function in the world of

the physical sciences in their employment or personal liVes, they may not

manifest formal ope ations on such tasks Piaget (1972) has hypothesized that

a person's domain of expertise may be animportant factor in a person's

manifestation of formal operations. In order to empirically test this

hypothesis, it is first necessary to establish a conceptual correspondence

between Piaget's theory and another domain of expertise. The purpose of the

present paper is to explore what formal operations would look like in another

domain, specifically, teacher behavior in the classroOm.

Relating Piaget's theory to teacher behavior is of value for both

theoretical and practical reasons.

Research on teaching can be usefully thought of as falling into the

broad domains of interpersonal relations and cognitive behaviors. Piaget's
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theory of cognitive development offers a framework -khich can encompass both

the interpersonal and cognitive domains. if teaching behavior can be related

to developMental theory, then this provides a basis for an empirical investi

gation of the influence of the nature of the tasks and the influence of a

person's area ofexper,ise on cognitive functioning. Such research could

provide insight into a number of facets of Piaget's theory, as weT1 as offer

a wide range of implications for teacher education programs.

-This:paper will provide an overview of Piaget' theory and a review

of past research in the.measurement of formal operations, including research

su gesting the importance of a persons domain of experti,e for manifestat

of formal operations. The role of the,teacher as described by proponent's

of Piaget's theory will be explored. An-eXtensive description of .Piaget's

stage of formal operations and an outline of domains of teaching behavior will

be-presented.. Based on these descriptions, a conceptual correspondence will

bederived between formal operations theory and the domain of teaching be-

havior.

Overviewl!2ry

Piaget (1970) describes three main stages of cognitive development:

1) a sensorimotor period which lasts from birth to approximately 1 1/2 years

age, 2) preparation for and realization of concrete operations, the pre-

operational period lasting-from 1 1/2 or 2 to about 6, and the concrete

period lasting from 7 to 11, and 3) formal operational stage which begins

around 11 .or 12 and continues into adulthood. Inhelder and Piaget (1958)

extensively d,scribed- the characteristics of a person opera,,ing at-the forMal

ievel of thinking. The formal stage is marked, by the ability to derive



possibiliti -a_her than actualiti recombining the variables inhe ent

in a problem, and thus the person is able to aenerate the full range'of

possible-soluLions p oblem.

Measurement of Formal O.erations

ion of Inhelderand Piaget's The Growth of Logical

Thinkin from Adolescence 0958 much esearch has sggested

Since the/public

iighood

that formal letel functioning is not as common as is iMplied in that work.

Table 1 provfdes a summary of resei ch conducted to meacure formal 1 vel
, . ----.

functioning. The results range from 0 percent on the rings arid corr latons

tasks to percent on the pendulum, balance, and flexibility tasks.

EXsed on the results -of his research using formal operations tasks

Dulit plored the impression giv611 by Inhelder_and Piaget in the Growth

Lo Thinking from_Chi1dhoo& tO Adolescence (1958) that formal stage

thin ing is the rule in adolescence. Dulit later learned that the adoles-

included in the description of formal level functioning in the

elder and Piaget report did not inclu.de a report of all cases tested

_ecause their purpose was b describe and to formulate the characteristics

.f the.formal stage.. DulWs study indicated that formal stage thinking

/ is far from being commonplace.among adolescents or adults. He concluded

that it is a paten iality only partially atta.ned by 'Most A fully

attained only by some.

ImpOrtance of Domain of E

Piaget (1972) recognized that it is highly likely that a. person

operating within his/her Owo field will know how to reasm in a hypothetical'

manner. He described the situation as, "They would, therefore, be capable



Author

T iBLE 1

SUMMA OF RESEARCH MEASURING FORMAL OPERATIONS

Task
Percent
Format

Elkind 1961a Conse. vation -f votume-
,

Elkind 1961b Conservation of volume

Elkind 1962 COnservation of volume

Graves 1972 Conservation of volume

-Karplus &
Karplus 1970

Tomlinson-
Keasey-1972

11-12

12718

c-llege students

adults

Paper and pencil task science teachers.

Pendulum, balance,_and--
flexibility

college physics
teachers

11

19

54

27%

47%

58%

24%

14%

.40%

32%

67%

57%

Juraschek 1974 Equilibrium, probability, preservice teachers 52%

chemicals

Dilling,
Wheatley, &
Mitchell
Note

Conservation of +i-olume,

separation of variables,
equilibrium

university students,
non-science, educa-
tion 32%

Smedslund 1963 Correlation student nurses 0%

Dulit 1972 Rings average 14 0%

Chemicals .

average 16717 35%

gifted 16-17 57%

avdrage 20-55 33%

average 14 10%

average 16-17 17%

gifted 16-17 62%

average 20755 25%



of thinking formally in their particular field, whereas faced with our

experimental situations, their lack of knowledge or the fact they have for-

gotten certain ideas that are particularly familiar to children still ir

school or college, would hinder them from reasoning in a formal way, and

thLy would give the appearance of being at the concrete level (p.10)." He

further stated that aptitude and vital interest appear _

factors in the oanifestation of formal operations.

be important'

Elkin& (1975) concurs with Piaget's pos tion, and yet he sees

difficulties inherent within it. He states, "It would be w-ong to infer

that the subjects who failed the volume cokservation task were deficient in

formal operations. 'What needs to be done is to test such subjects in tasks

that require formal operations, but that are in their.particular domain of

.expertise (p:53)." The purpose of the present study is to study formal

level- functioning in teaChers in educational matters. But_Elkind's continuing

remarks highlight the problems w th this approach. Ite .continues: "Piaget's

suggestion 1972) that people be tested in formal operations in their area

of specialization seems reasonable in priflciple -but difficult to achieve- in

practice. ;How does a salesman, a shoe clerk, or a carpenter use formal

operations? To -be sure some a'reas of specialization may require formal

operational thinking, but not 'all ocCupations do. Devising tests of formal

operations for specific fields is a difficult task but one that has to be

attempted if the question of the generality or universality of formal opera-

tions is to be answered (p.53),"-

Blasi and Hoeffel (1974) addressed the problerrYthat arises in trying
a

to translate Piaget's descriptiOn of formal level functioning into "social

behavior". Because for al ope ations theory was derived from physics,



the kind of possibility involved is limited to the possibility of derivations

from physical premises. The equilibrium properties of physical systems may

not be'found oUtside the domain of physics. The e ,are
A
other types of possi-

bility that do-not seem to fit the concept of physical possiNlity.

Psychological or s'ibjective passibility is different from physical possibility

because it is di ficult to understand psychological factors like obedience

or love as an effect of balanced and unbalanced factors. Psychological

,possibility is not derived from rigidly compensated. systems-. Therefore, a

one-to-one correspondence may not be possible between Piaget's :origi -al

formulation of the theory of formal operations and teacher behavior.

In Flavell's (1970) reflections on cognitive changes in adulthood', he

discusses the fact that biolog cal 'con traints do not operate as strongly in

adult.cognitive development as they do in childhood, and therefore, that

experience plays a larger role in adujt development. He_recognizes occuria-

tional activities as important sources of changes in adults. He further_

states that most adult cognitive changes probably involve constructing

implicit models-of the social-personal world rather-than the logical-natural

world. He states: "CognitiVe changes of this ilk, brought about through

significant and impactful Iife experiences, have apparently been little

studied by psychologists (p.250)." However, he does reflect some hope for

studying adult cegnitive development when he states, "....we should not be

too hasty in oiving Lip the search for universal or near-universal cognitive

changes in adulthood, changes presumably baSed on subtle and hard-to

identify commonalities of adult, experience (p.252_
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The challenge presented in ti_e present paper is to determine if the

basic.skills being tapped by the standard Piagetian tasks can be translated

into- an educational context.

Role of the Teacher based on Pia Theor

A nu ber of researchers have described the educaci-nal implications

of Piaget's theory, however little empirical research exists to support these

descriptions (Furth, 1970; Kamii, 1973; Piaget, 1970.& 1972; Schwebel and

Raph, 1973 and Wickins, 1973 ). In both To Understand is to Invent and the .

§sA.D2s_92Lgjucation_and_ti-le_Eslaa6f_Iii9,0hild Piaget des- ribes the-

role of the :teacher-as one who clearly operates -at a formal level of

functioning- in e6cational ma''rs. The teacher must be able to generate

alternative hypotheses'for activities such'as mays of teaching information

to children who are not learning by one method or how to handle discipline

problems.. The teacher needs to consider all possibilities, Conduct systematic

investigations, isolate important factors eliminate irrelevant factors, and

generate possible-solutions.

Piaget (1972) describes the need for a child to engage in active

learning in order to develop his intelligence. An active method which gives

broad scope to the spontaneous research ofthe child or adolescent would.,.'

require that every new truth to be learned be 'rediscovered or at least

reconstruCted by te student. The role of the teacher then, becomes one o
\

organizing the situation§ which presdnt: useful-problems to the child;- and to':

provide-counter examples that compel reflection and reconsideratimof hasty

solutions. Students need to carry out theirown experiments in order to'

understand the experimental process. When the Student reaches 11 or 12,



experiences that involve Aissociating factors and introdu g var ation into

each .one in isolation by holding the others constant will provide experience

'with true experimentation.

Kamii (1973a) suggests that children should be encouraged to raise

their_ In questions and to try to answer them on the basis-of their own

initiative and resourcefulness. In a- related article (Kamii, 1973b), she

suggested that the teacher's role is to strengthen the child's own reasoning

processes rather than impesing and reinforcing the correct answer. -Wickins

(1973) expanded this idea by-suggesting that the teacher avoid making value

statements, but instead elecit self-evaluative comments from the child. He

suggested that interaction among peers should be encouraged because having

one's -views questioned requires a defenseand justification of one's opinions

and facilitates movement-toward understanding another's perspective.

Before a framework can.be established for relating Piaget-s theory t

form41 level functioning in the classroom, it is necessary to more fully

explore Piaget's theory of formal operations and-to rebate this theory to

-domains of teacher behavior. The next sections-include an extensive

description ofPiaget's formal operations.theory a review of literature

concerning a Aelineation of domins of teacher behavior, And the establish-

ment of a correspondence between these domains ahd Piaget's theory.

Descri tion of Foraal 0 eration_Theory

The changes that occur with the onset of formal 'operations are

described by Inlielder and Piaget (1958) as follo.is: "The coordination of

the groupings of classes and relations Anto a single System requires the

introduction of a new strueture,' that of the 'structured whole' with its

9



n by n. combinatorial system (p.303 )." Formal reasoning implies the

elaboration of two new structures: the combinatorial system and the INRC

group. The combinatorial system allows the person to generate all possible

solutions and to relate any factor to any other, therefore allowing the

person to reason in a hypothetical manner. Combinatorial operations consti-

tute an operational schema, or a method or way of proceeding which on some

occasions is adogted-spentaneously and at other time-s intentionally when

thesubject is faced with a problim whose,solution requires a systematic

table of combinations. The INRC group allows a person to combine in one

oPeration the negation yld reciprocity found at the concrete lever:7--.1t7--

allows the person to understand the difference between the cancelltng of-an

effect and the compensation of this effect by another variable which does

not eliminate but n.eutralizes the effect (Piaget, 1972).

The biggestAifference between concrete and formal functioning is

A the ability ,to reason in terms of verbally stated hypotheses or propositions

'rather than in terms of- concre e objects. Socially, it becomes possible to

adopt the other person's point of view, logically deduce its consequence-

and thereby judge its value. Formal operat_ons make it possible for the

person to isolate variables and deduce potential relationships which can be

later verified by eXPeriement.

Piaget (1972 ) expanded'the=notion of fo nal operations from adolescence

to adulthood, and suggested that individual aptitudes and selection of a

profession would greatly influence.the manifestati6n of formal operations.

Adults operating at the formal leVel exhibit the same Process of reasoning

in a hypothetical manne- dissociating variibles, relating terms in-a

combinatorial manner, and reasonipq with.propositions involving negation

10 1
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and reciprocity. However, this process occurs in-the adult' field of

specialization. jhe lawyer may be formal in law and the mechanic in mechanics,

but the reverse most certainly need not be true. Jdults are most likely to

exhibit formal level functioning in situations which involve vital interests

A number of the basic'theoretical concepts that Piaget discusses are

of particular relevance to this study. The following section explores the

concepts of.performance-competence and horizontal decalage.

Performance-Com etence. The distinction that Flavell.and Wohlwill

(1969) make between performance and competence provides additional insight

into the reasons that many adul s do not manifest formal operations on the

traditional Piagetian tasks.

Flavell and WohlWill p- sented a -performance-competence model for

formal operations. When Piaget is speaking Aboutiogico-mathematical

structures, the INRC.group and propositichal thinking, he is speaking about

the competence aspect of formal-operationS.. -Most normaladolescents and

adults particularly in Western cultures, have the potential to develop

formal thought competence. When research on formal thought finds a large

percentage of adoles.cents noL solving formal thoUght problems, we may be

Speaking about their poor pe formance, not their compelence.

As Martorano Note.4) points out, competence rc -s to an abstraCt,

formalized description of the knowledge that an individual has at a particular

developmental stage. Performance refers to the psychological processes by

which the knowledle of competence is utilized (- g. attention, memory, or
.

perception). It is possible that the underlying competence is present, but

-that this is not manifest in the performance. For example, teachers may

have underlying competence for formal operational thinking, and not exhibit

't in their performance on traditional Piagetian tasks.
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Hdrizontal Decalaqe. Another aspect of Piaget's theory which may

help explain the seeming lack of formal level functioning is the concept

horizontal d6calage. Horizontaldecalage expresses a chronical differenco

between the ages of acquisition of operations that bear on different concepts

contents) but obey identical structural laws, _ difference in age of

acquisition,of the conservation of substance, weight, and volume (Pinard

and Lau endau, 1969); Piaget ohara-terizes horizontal decalage as an analogous

relationship. The relations among similar operations bearing on different

concepts is an analogy in the sense that, in spite of their diversity, the

concepts involved seem to be structured according. to the 3ame operational

,rules-; with the respective groupings being,perfectly isomorphic or analogous

among themselves.

During the period in:Which'the newly emerging structures are in the

process of formation, a person's responses,may be expected to 'oscillate from

. one occasion'to the-next, to be maximally suspectible to the effects of task-

related variables, and a,ccordingly evince a relative absence of cons sten6y

(Flavell and Wohlwill, 1969 ). To explain this Piaget has- provided for a'

stabilization phase, in whiCh newly formed structures are undergoing

consolidation and he has proposed the concept of horizontal de'calage t_,

account for differentials in performance relating to the particular content

of a task or to a variety of situational variables.

Domains of Teaching BehaViors

No strong empirical supPort for those behaviors which should be

included as necessary for effective teaching has yet been established

Smith, 1975). A number of existing theOretic and conceptual paradigms

2
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could form a basis for developing a system of assessment and categorization

of teacher's behavior. Piaget's theorY of ccignitive functioning seems to

offer particular potential for organizing an empirical basis because of its

implications in the cognitive and interpersonal realm; and because it

represents a comprehensive sYstem Of notions thatiogically seem tied to

teacherfunctIoning..

In-specifying levels of teacher functioning, olie'useful Way to

organize the relevant infOrmation:is to conceptualize teaching behavior as

falling into: different. domains. The competency or performanc; based

curricdt-M moyement haS had a significant iMpact On identifying and defining

such domains. A large number pf authors'have.presented logically derived
. _

lists of desired teacher skills (Bowles, 1973-;- Burke and Stone,1975i
_!. .

Cooper-et:al. 1973; Flandert, 1978; HenderSon, 1972; HenderSon and Lanier,

1973,. Kimball; 19741 Morine, 1973;'Shavelson 1973; -Smith, 1975; Popham,-

1974; Cole, Note 1). General agreement'soems to-sdrround-the idea' that

theteacher shouldtxhibft'competency in-the Subject matter which he/she

teaches. This has been- the-iraditional- focOs-Ofteachdr'education. However,

as Cole (Note 2)points out; "..;. teacher education programs should help
-

vospective teachers communidate more effectively to their' students

desirable,.attitudes toward self, others'Iearning, school-and SOciety.as

'well .as competence in the Content of the,curriculum (p..7),

A number of- basic skill domains emerge from the literature that

'Could be categorized as an inte personal relations domain and the cognitive
I ,

Aomain-that includes-instructional-planning and implementation skills, These

-are-hot Mutually exclusive:categbi-les, ye the-ideas seem related' to

the understanding of ihe teaching.procs.

1 3



of teaching
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1.Domain. Walberg and Thomas (1972) describea domein,

t they term -humanenest whicifinclUdes the nbtions ofTespect,;

openness, a d warm#. Kimball, (1974) included a domain that.was necessa.U,

/
for promoting affective groWth that he described as sensitivity to the

feelings and ideas of others. Bowles (1974) included human -relations as.a

central domain, and'Cole- and Musser (Note. 2) included a skill domain of

showing and maintaining respeCt and regard toward others. .CoMMunication-
/ //

rskilIs.andfcreative listening skills are other areas ef'importance (Cole

and.Muser, Note Flanders, 1973; KiMball, 1974i Shavelson .1973).

The interpersonal relations paradigm has a wide base of empirical

supPort in terms of its influenceon teaching behavior. Reports by

- Kratochvil Carkhuff, and Berenson (1968), Carkhuff (l969a;1969b),- Aspy

(1965 1969 ), Hefele (1971) and Truax.and Tatum (1966) strongly suggest

I L

that students' are: likely to learn, Most from teachers who show high leVels'-

f.süch attributes as respect and understanding, genuinenes,s, concreteness,
. .

and empat,hy.

Aspy_(1975) reported that the National- ConsortiumFor Humanizing

Education has conducted a large-scale, three year inVestigation of the

effects of contextualNeriables on classroothperformance by teachers and

students. The study fouhd that a teacher'sempathic unders anding,of

students is po,sitiveTY and sig ificantly related to student cognitiVe groWth.,

Cognitive Domain. A second area of major concern is instructional

---1----

,planningend implementation. This.is a broad.category with many subskills-

involved. Flanders (1973 ) included such areas es planning, individualizing

and evaluating pupil in'struCtion. Flanders further discusses the,necessary
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ability of a teacher to inquire into his/her Own teaching behavior, regularly

using systeMatic procedures in order to analyze- whether -different teaching

skills are being used appropriately. He also includes flexibility as an

important skill area.

Cole and Musser Nate.2) extend this skill areato include fluency

-and flexibility of thoUght, percepti,on and response.: Popham (1974) suggests

the need for the teacher to be able to deVise instructional Sequences which

will work.with diverse kinds.of learners'. Smith (1975) points out that the

ability of diagnose learning difficulties anThto .design edudational ex

periences to meet them fs an essential part of-instructional planning. And ,

Morin's 1973) agrees that the teacher must be able tb generate alternative-

instructional proceduress Walburg and Thomas 1972) include-both an,,

instructional skill that concerns ,how the teacher directs and responds in

the classroom, As well as a provisioning skill that relates-to the res-pons-r-

--bility of the teacher for what is,in, the classroom.

If formal operations is indeed, a stage ofcOgnitive.development that

begins in adoleacence and continues.into.adulthood, and if,the- manifesta-

tion of this 'stage occurs in aTerSon's area Of vital-interest aS Piaget

alleges-(1972), then-it Seemstiogicalthat sonie.,.type of conceptual
,

1 correspondence:could be established loetween-the formal operations theory
z.

*Irived from,physiCal possibilities and the possibility Manifested-in the

.teacher's world of iedal pos-sibiliti-s. The following' sections detail the

,
conceptual relation betwe n Piaget's theory and the cognitive and Inter-

personal domains. Of teaching.
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P a e-'s Theor a d Teacher's Co nitive Skills':

A direct implication in establishing a orrespondence between Piaget',s

theory and tbe teachers' cognitive skills laYs in the area of instructional

de'sign. The formal teacher will exhibit'the IHRC group and the combinatoHal

system in th'e methoctthat he/she useS to organize the instruttional mat rials.

.
The INk'grOup implies an ability to,:deal with' relationships between

propositions. When .uting this ability,: a teacher Will be-able t_ present

-the- subject matter in categories, and be able to establish a relationship

between those categories.

For example, if she mere teachinva unit on national political power,

she would present a number of dimerfsions such as population, natural. resources,

wealth, land mass, etc. She wbul'd be able to rank, the nations on each of .

these:dimensions, and formulate a strategy that' would allow her to -deterMine

the nations power as a function of the 'simultaneous interaction of the

dimensional ranking. This strategy involves a ranking of rankings and

implies-that the natiOnliat-firtt been ranked On each dimensibn,and then

:each dimension has been rankci in:terms of importance to political power,-

and finallyHthe _nation s power is estimated. The tOncrete teacher would'b:'
I

able-to rank a nation-on each of these dimensions, but not able-to follow -

through with the fOrmal strategy described above. /

;

The combinatorial,Syttem impliet that a teacher wil) first consider

all TOssible variables, and combinations of variables t41 might have an

effect on' an event.- :She mould-then systematically test dut. Which variables

operate itia :situation. Her thoughts_would procede frorJ construction of

hypotheses about the possible, to tett:in and 'ducing -he interrelationships



in the real event. The conC Pte

16

teacher would generalize '-om directly

observed inStancesabout the effect of the variables.

Flavell (1971) .outlineda,number oT characteristics of the. -orma

thinker that are relevant to a teacher's cognitiVe skills. He first noted

the formal thinker's tendency to begin thinking abOut the postible rather

than the real,. The concrete thinker would burrow right into the problem,

while the formal thinker wbuld begin with possibilities, try to deterraine

all,possibilities end syStematicaliY disCover the real..

..Flavell-described the hypothetico-deductive.thObght processes of the

formal thinker as contraSted,to the empiricp-inductive.processeS of the

conCretethinker. Thus the formal teacher woUid be morelikelyto hypothesize

and deduce relationships. The concrete teach would be More 1 'kely to

,emphasize moving from concrete- eXaMple to concrete examplel
\

Another distinction between concre e and.formal thinking 1- the ,

in_rapropositional vs. interpropositional thinking. The concrete thinker
\

-is able to consider a single propositiOn at a time-and to coMPare t to

relevin- empirical data. -Theformal.thinker is :able to reason about- the

logical relatiens that 'hOld among two pr more. propositionS.

The formal thinker is also able to construct a systematic, efficient .

method for generating all the posSibfe combination's of a set-ofelements.

This ability=tOgenerate all possible coMbinations,is essential to testing--

for the effects'of variables. Related- to this concept-is t.he idea that

formal thinkers-tend to be more planful, strategic and efficientthan

concrete thinkers their organization nd manipulation.ofavailable nforma-

tion. This _characteristic of formal tbin ing- has definite.implications for

hoW a teacher organiies, material-for classroom presentation-

17
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Riage s-Thecry_and Teacher Inter.ersonai Behavior

A conceptual correspondence between Piaget's.theory-pf formal opera-
..

tions and teacher interpersonal tehaVior is presented in. Table 2:- Flavell

(1977 ) detcribed a parallel between ability- to.deal with the possible rather

than the real, and the 5ocial :world. He suggested that the formal person

wouldApe more able to go beyond a person's superficial characteristics, The

formal person would,be able to perceive the covert social-psy hological
A

processes that underlie-.a pertom's behavior..

In terms.of -the combinatorial systemtwhich iMplies the ability_ to'

genera e all possible soluttont the li*elfhood is.that this pertaIns- mainly

the realm.of "phys tal Possibility" that Blati And -Hoeffel described. In

social sitUations; aclose-appro7ximtion:.-cenceptua1lyto this idea/ould be
,

what ReYnolds (1970) 'described' as-the abilitY to cbristrue'soci -1 behavior
,

in a Multidimensional wag.

Reynolds (1970) Aescrib d the.cognitie1y cOmPlex -individual and

then.related this descripticav to the behavio al cStegories of .the Flande t
,

-.Interaction Analysis CateOries -(FIAC). kmore cognitively complex

.individUal has available a.more versatile system for 'perceiving the behavior -,

of-others -thih does a ltst.Cognitively Complex.-perton and.is- therefore-

able to-construe_social behavior in.a multidiMenstonal-way. "The cognitively

_compleX person iS seent6.be that:individual Whose' cognttive system of

construing others has more structure in ah informational sense. If this is

the cate, it it not_ unreasonable to-expeet this complex individual'to invoke

greater t ructure in the 'ambiguous social situation, i.e. to perceive a

structure that may not be noted by a less complex-person p. 60
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TABI.E 2

FORMAL OPERATIONS AND INTERPERSONAL BEHAVIORS

, Formal Opemitions Interpersonal Behaviors

Thinkipg o the pbssible vs
the real.

Generation o all possible
solutions

isolatidn of variables

DeriVation of possibilities
by, reCom..ining the_variables.;
inherent in a,problem

Deduction of potential relation-
ships

Able to adopt7others point of
view, logically deduce
consequences,/judge its value'

Emphasis op:active leaflrnjng

Able to -make_inferences about covert.
social-psychological ,prOcesses

--Construe.socialbehavidr in
dimensional 4Ney '

Recognition of-more\possibilities
tO'explain,behavicr

Postulating alternati4An erac ive
strategies

multi4

Suggesting hypothetidal relation-
ships between variables

Able-to adopt other's point of view,
, manifest by accepting and using

student's ideas-and:feelings,
encouraging student talk,,and openess
to the ideas'of other professionals

Active learning, incibding providing
an opOortunity_for:student talk and
question asking;:less lecturing,
compelling reflection,-and-Prcividing

_opportunity for experimentation
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Because the cognitively complek teacher has greater facility for

interpreting 'social.situationt, heiihe:yould teach in-a relatively indirect

mannerand .mpose less structure on therciassroom interactions. The less'

.complex teachermould be more liely to:impose a structure that would reduce

the number of ambiguous epiSodes and wOUld therefore be More direct.

Formal operations also make, it possible for the person to isolate

variables, derive possibilities by recombining tbe variables inherent in a

problem and deduce potential- relationship's which can%be -verified bY experi-

-ment. Once'again this sequence may neverbccur in a.social setting,. because

_f the near impossibility of determinfng the importance of a variable:by

systematically testing hypotheses-While holding all else constant. Neverthe-
. /

less, this does relate to Reynolds' description 'of the cognitively complex
-

individual as having a more versatile-system for describing the'behavior of

-others and hose togOtive system' of nstruing others' :behaviors has mOre

-Structure-in an informational sense.

Underlying the-teacher's .Method of utilizing a more indirect method

teaching and imposing,less structure on-the classroom is.the idea

-that More of the relevant variables have.been recognized and that a wider

range of teaching Strategies are recognized as being related to%these....
4 4

:.Ydriab10:., Generally:such a 'teacher exilibits an ability to-Operate in' a

situation which invOlVes a wide range Of Variables, to take.Cognizance of

more of those variables,'and Of a Variettof -ways to interacting in relation

to thoSe variables. -Fle/she,realizes that-to be able-to effectively inter-

act with the variables, a greater diVersity in behavioral interactions

required'. Such a.teather can-operate within as sted with.many dynamic'

variables, recognize that t-hose variables exist and that a wide diversity

of interactional patterns-are required to effectively coordinate all-of

those variables within the syStem. -The cognitively comple=x teacher would

20
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thus evidence more n'direct teacher talk and a

actional pattern'.

ider diversity to-, in er-

Socially, formal cpera.ions-brings,with it the ability to adopt,the

other-person's. point of view, logically deduce its consequences, and'thereby
.

.. .

/. . .

:judge its. value-.. This Would be.refiebted in teacher behaviors _such as

accepting students' fe/elings and ideas, asking questions, and a high proportion

of- student talk.

/Conclusion'

The present paper exp ores the Titerature.concerning the meesurement

f formal-oPeratiOns and.the,impact of a person's domain of...expertise on

cognitive funCtioning. -As.a:first stevtoWard an Opirical- test of,ihe.-

Ampect of ax.person.'s doMain.Of expertise on Cognitivejunctloning, a
,

conceptual,correspondence,Wes eStablished 'between Piaget's theory and the

domain of teaching behavior. The resultssuggest that it is possible to

describe the domain of teaching behaviors within the contékt of formal-
/ .

operationa although the social natqre of teaching,behaviorlimits the.

:Trectsenmdf the correspondence. The-next'step is to,,Alsethis conceptual

Correspondence in an eduCational setting to'deterMine ifsuCh behaViors,do

occur-in'-theClassroom. If-such-behaviors do occur, then this lends support.

to, Piaget's theory_ of human development.andThis contention that domain of, .

;,expertise is an influential factor.for adult cognitive development-

would alsO provide-insight into Piaget's notions'of,perfermance--Competence-

. end:horizontal de'calage and would.have iMplicetionS for teacher. edutatiA

programs.

2 1
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Association, New York, New York, April 1977:

FORMAL LEVEL FUNCTIONING: A SCIENTIFIC PHENOMENON?

Donna M. Mertens

Abstract_

The presentspaper explores the literature concerning the measurement

of formal operatfons and the impact of a person's domain of expertise on

cognitive functioning. As a first step toward an empirical test of the impact

of a person's domain of expertise on cognitive functioning a conceptual

correspondence was established between Piaget theory and the domain o

teaching behavior. The results suggest that. it is_ poSsible to describe the

domain of teaching behavior within the context of forMal- operations, although,

the Socil nature of teaching behavior limits the-precise correspondence. The

next step is to use this conceptual correspondenCe iin_an educational setting

to determine if such behaviors:do occur in the classroom. If Such behaviors .

do occur, then thiS lends support to Piagpt's theory.of human development and

his contentiOn that- domainiof,expertise isan influential factor for adult

cognitive development. It would also provide insight\into Piaget's notions

of performance-competencerand horizontal decalage and would have implications

or teacher education programs.
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